The effect of estradiol-17beta and estrone administration on GnRH-induced LH release during the early postpartum in dairy cattle.
The effect of high plasma concentrations of estradiol-17beta or estrone, similar to those observed in late gestation, on the gonadotropin releasing hormone (GnRH)-induced luteinizing hormone (LH) release was studied in early postpartum dairy cows. Twenty dairy cows in late gestation were assigned to four groups of five cows each. Treatment groups were 1) no exogenous estrogens, 2) 20 mg estradiol-17beta (E(2)beta) daily, 3) 30 mg estrone (E(1)) daily and 4) 20 mg E(2)beta and 30 mg E(1) daily. Steroids were dissolved in ethanol (vehicle). Injections of the vehicle or steroids were given in two daily subcutaneous injections for seven consecutive days starting immediately following parturition. All cows (Groups 1-4) were given 100 mug GnRH intramuscularly on days 2, 10, 18 and 26 postpartum. Blood for plasma determination of E(2)beta, E(1), progesterone (P) and LH was collected daily from parturition to completion of vehicle or steroid injection and on alternate days thereafter. In addition, blood was collected on GnRH treatment days prior to GnRH and at 30-min intervals thereafter for four hours. Concentrations of hormones were determined by validated radioimmunoassays (RIA's). Effects of treatment (T), days postpartum (D) and the interaction between T and D (T x D) on the amount of LH released (area under the curve) in response to GnRH were significant (P < 0.01). More LH was released over all days combined in Group 1 compared to the other groups. LH release to GnRH increased as time postpartum increased in Groups 1 and 3, but at a ratelower for Group 3 than Group 1 (P < 0.05). In contrast, LH release to GnRH was greater (P < 0.05) on day 2 postpartum for Groups 2 and 4 compared to Groups 1 and 3, but less on days 10 and 18 postpartum. Average LH release was less (P < 0.05) on day 10 for Groups 2 and 4 than for day 2 postpartum. By day 26 postpartum, however, LH release in Groups 2 and 4 was greater than in Group 3. In summary, E(2)beta appeared to stimulate LH release early postpartum with a subsequent inhibition of LH release after prolonged E(2)beta administration, and E(1) administration did not stimulate LH release early postpartum.